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and t will serve to determine the coefficients of affinity and the coefficients of action."
Guldberg and Waage developed the above equation, and applied it to the results of many measurements of the velocities of chemical changes. In the memoir of 1879, they give the following presentations of the velocity of the reaction A+B = A' + B'.
"If p and q denote the number of molecules of A and B in unit volume, the frequency of the encounters of the molecules of A and B is represented by pq. If every meeting of the different kinds of molecules were equally favourable to the formation of new substances, the rate whereat the chemical change proceeds, or, in other words, the quantity which is transformed in unit time, may be put as equal to (f>pq, where the coefficient of velocity, (f>, is to be considered as dependent on the temperature. ... Of the p molecules of A which are present in unit volume, only a fraction, a, will generally be in a condition such that their encounter with molecules of B will be the cause of substitution. Similarly, of the q molecules of B which are present in unit volume, only a fraction, b, are so conditioned that their encounter with molecules of A is the occasion of a process of substitution. Hence, in unit volume, there are ap molecules of the substance A, and bq molecules of the substance B which can be transformed into new substances when they encounter one another. Therefore the frequency of the encounter of decomposable molecules will be represented by the product ap . bq, and the rate at which the formation of the new substance proceeds is expressed by
,     <j>apbq; or, if $ab is put as=&, the expression becomes
This way of looking at the question is capable of greater extension; it may be applied to every reaction whatever be the number of substances concerned therein. For example, if it is necessary for the formation of new compounds that three substances A, B, and C, should encounter one another, and if the numbers of molecules of these substances which are contained in unit volume are severally expressed by p, q, and r, and, finally, if the specific coefficients of the substances are denoted by a, b, and c} the expression of velocity is
(j>'.apbqcr=kpqr
when the product of the coefficients is expressed by Jc.
But if there be, for example, an addition-compound aA-h/?B + 7-C, which is composed of a molecules of A, /? molecules of B, and 7- molecules of C; the velocity is expressed thus